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More stats...
Outliers, and Chi2



  



  

•Inquiry 1 written and oral reports are due in 
lab T 9/20 or W 9/21

•Also need to start putting together your group 
for inquiry 2... 3-5 people/group

•Homeworks coming soon

•Online evaluation

•TA office hours calendar online

•Stream sort

•Statistics quiz key posted



  

Outliers…

2, 2, 2, 2, 2, 3, 3, 3, 4, 4, 5, 5, 5, 6, 7, 121, 130

Median = 4

Mean = 18



  

Outliers:  When is data invalid?
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Not simply when you want it to be.
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statistically an outlier.
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Dixon’s Q test can determine if a value is 
statistically an outlier.

|(suspect value – nearest value)|
Q = |(largest value – smallest value)|

Example:  results from a blood test…
789, 700, 772, 766, 777
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Dixon’s Q test can determine if a value is 
statistically an outlier.

|(suspect value – nearest value)|
Q = |(largest value – smallest value)|

Example:  results from a blood test…
789, 700, 772, 766, 777

Q =|(700 – 766)| ÷ |(789 – 700)| = 0.742 



  

Dixon’s Q test can determine if a value is 
statistically an outlier.

|(suspect value – nearest value)|
Q = |(largest value – smallest value)|

Example:  results from a blood test…
789, 700, 772, 766, 777

Q =|(700 – 766)| ÷ |(789 – 700)| = 0.742  So?



  

You need the critical values for Q table:

Sample # Q critical value

3 0.970

4 0.831

5 0.717

6 0.621

7 0.568

10 0.466

12 0.426

15 0.384

20 0.342

25 0.317

30 0.298

If Q calc > Q crit
rejected

From: E.P. King, J. Am. Statist. Assoc. 48: 531 (1958)



  

You need the critical values for Q table:

If Q calc > Q crit
than the outlier can 
be rejected

Q calc = 0.742

Q crit = 0.717

= rejection

From: E.P. King, J. Am. Statist. Assoc. 48: 531 (1958)

Sample # Q critical value

3 0.970

4 0.831

5 0.717

6 0.621

7 0.568

10 0.466

12 0.426

15 0.384

20 0.342

25 0.317

30 0.298



  

What can 
outliers tell us?



  

If you made a mistake, 
you should have already 
accounted for that.



  

Outliers can lead 
to important and 
fascinating 
discoveries.

Transposons 
“jumping genes” 
were discovered 
because they did not 
fit known modes of 
inheritance.



  

The Chi Square Test

• A statistical method used to determine 
goodness of fit
– Goodness of fit refers to how close the observed 

data are to those predicted from a hypothesis
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Two flies with different traits are bred 
together

 Out of 352 offspring 
193 straight wings, gray bodies
   69 straight wings, ebony bodies
   64 curved wings, gray bodies
   26 curved wings, ebony bodies
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According to our hypothesis, there should be a 9:3:3:1 ratio 
of fly offspring

Phenotype Expected 
probability

Expected number 

straight wings, 
gray bodies

9/16 9/16 X 352 = 198

straight wings, 
ebony bodies

3/16 3/16 X 352 = 66

curved wings, 
gray bodies

3/16 3/16 X 352 = 66

curved wings, 
ebony bodies

1/16 1/16 X 352 = 22
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Apply the chi2 formula
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 Interpret the chi square value
 The calculated chi square value can be used 

to obtain probabilities, or P values, from a chi 
square table

 These probabilities allow us to determine 
the likelihood that the observed deviations 
are due to random chance alone

 If the chi square value results in a probability that is less than 
0.05 (ie: less than 5%)

 The hypothesis is rejected 
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 Interpret the chi square value

 Before we can use the chi square table, we 
have to determine the degrees of freedom 
(df)

 The df  is a measure of the number of 
categories that are independent of each 
other

 df = n – 1 
 where n = total number of categories

 In our experiment, there are four 
categories

 Therefore, df = 4 – 1 = 3 



  

1.06
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 With df = 3, the chi square value of 1.06 is 
slightly greater than 1.005 (which 
corresponds to P= 0.80) 

 A P = 0.80 means that values equal to or 
greater than 1.005 are expected to occur 
80% of the time based on random chance 
alone

 Therefore, it is quite probable that the 
deviations between the observed and 
expected values in this experiment can be 
explained by random chance



  

Spreadsheet applications will compute chi2

Is the male:female ratio in the CNS different from the 
general population?



  

3rd Thursday at Blanton Art Museum
(http://blantonmuseum.org/calendar_events/details/third_thursday21)

Rachel Harrison
Buddha with Wall, 2004
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